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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



RE: Application No. 10/643,934 
Filed: August 20, 2003 

SUBSTRATE, LIQUID CRYSTAL DISPLAY DEVICE, AND METHOD OF 
MANUFACTURING THE SAME 

Inventor: Woo-Shik LEE, et al. 
OurRef: 6192.0307.US 



Sir: 



The following documents are forwarded herewith for appropriate action by the U.S. 
Patent and Trademark Office: 



1 . A Transmittal Letter; 

2. Claim for Priority Under 35 U.S.C. §1 1 9 In Utility Application; 



3. A certified copy of: 

Korean Patent Application No. 10-2002-0049576 filed August 21, 2002; 
Korean Patent Application No. 10-2002-0060498 filed October 4, 2002; 
Korean Patent Application No. 10-2002-0066617 filed October 30, 2002; 
and 



4. Two acknowledgement postcards. 

It is respectfully requested that the attached copy of the postcard be stamped with the 
filing date of these documents and returned to our courier. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee 
deficiency, or credit any overpayment, to our Deposit Account No. 23-1951 referencing docket 
number 6192.0307.US. 

Respectfully submitted, 

w6e-Chan Park 
Reg. No. 50,114 




HCP/tmk 
Enclosures 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: Woo-Shik LE 
AppLNo.: 10/643,934 
Filed: August 20, 2003 



For: SUBSTRATE, LIQUID 
DISPLAY DEVICE, AND METHOD OF 
MANUFACTURING THE SAME 




Art Unit: TBD 
Examiner: TBD 
Atty. Docket: 6192.0307.US 



Claim For Priority Under 35 U.S.C. § 119 In Utility Application 

Commissioner for Patents 
Alexandria, VA 22313 

Sir: 

Priority under 35 U.S.C. § 1 19 is hereby claimed to the following priority 
document(s), filed in a foreign country within twelve (12) months prior to the filing of the 
above-referenced United States utility patent application: 



Country 


Priority Document Appl. No. 


Filing Date 


KOREA 


10-2002-0049576 


August 21, 2002 


KOREA 


10-2002-0060498 


October 4, 2002 


KOREA 


10-2002-0066617 


October 30, 2002 



Certified copies of Korean Patent Application Nos. 10-2002-0049576; 10-2002- 
0060498; and 10-2002-0066617 are submitted herewith. Prompt acknowledgment of this 
claim and submission is respectfully requested. 

Respectfully submitted, 




Date: September 9, 2003 

McGuire Woods LLP 
1750 Tysons Boulevard, Suite 1800 
McLean, VA 22102 
Telephone No. 703-712-5365 
FacsmileNo. 703-712-5280 



Hae-Chan Park, 
Reg. No. 50,114 



rfl ^ ^ ^ ^ 

KOREAN INTELLECTUAL 
PROP^i^Tt OF^FIGE 



mm ofbh ai^iiu mmmm m^m. 

This is to certify tliat tiie following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 

a §1 Si ^ : 10-2002-0049576 
Application Number 

^ S! i! ^ : 20021^ OSm 21^ 
Date of Application AUG 21 , 2002 



Applicant (s) SAMSUNG ELECTRONICS CO., LTD. 



1020020049576 W^ 'U^}- 2003/5/10 

IMmmxn 2002.08.21 

s§i si^as ±moiMm ^^ra\^x\ ^ oi£i ^iigsAi 

{o^go|g=g*jj LIQUID CRYSTAL DISPLAY DEVICE HAVING OPTIMUM SPACER AND 

METHOD FOR FABRICATING LIQUID CRYSTAL DISPLAY DEVICE 
USING THE SAME 

[SSI ^^'5lA^ 

[SaeiSHl 1-1998-104271-3 
[LHdieil 

[ □ £1 oj 3 H 1 9-1 998-000230-2 

[ 5 1^ ^1 S ^ ^ SI S 1 1 999-030203-7 

[^S^ S^a:"!] LEE, Woo Shik 

sieved si 730929-1030515 

I^Sas] 137-070 

[^^1 Alg^^AI Aj^^ Al^^ 1643-49 202S 

[^^1 KR 

[^S2| ^ms.:>\] YOO.Gi Chun 

[^eie^ei^l 731220-1162025 

[o^eisl 441-220 

4=^A| 5!<y^ mULB 92-6 

[^^1 KR 

I^SSI SSaPIl JEON.Baek Kyun 



40-1 



1020020049576 ^Xh 2003/5/10 

[^SJ^^eisl 651217-1025410 
[^Seis] 449-846 

515§ 403m 
[^^1 KR 

^ (ei) 

20 S 29,000 

23 s 23.000 

[^<y^^§.^Sl 0 3 OS! 

[^•A^S^Sl 0 if 0 ^ 

[i^^llJ 52,000 m 

im^MW] 1. ia^^Ai- sAiiAi(£a)_is 
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1020020049576 ^^ "U^}- 2003/5/10 

9X^. 1:^ T'llSS^^, ^ 4 1 5£^*V^ >ll 1 

7]^^ >H1 1 ^^oil ^1 1 ^1 1 ^-^S^E-i ^-g- ofl;^ ^ 7j Oj^o:) 1 ^o]S 

^^1 ^^^^ ^1 2 ^1 2 ^^<^1 7H1]^ 1 <^^^d\] Sl^fl on;;gol ^i^^V^] 

€ ^1^^ ^^^14^1 ^K^^li. ^1 1 7l^o11 ^fl^q^ ofl^^^ ^1 2 ^^O] ^A^^ y]^o\] 

£ 5 
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1020020049576 %^ 'U^l- 2003/5/10 

^^S^^ >i3i)lolA^l- ofl;.^^Al^^l ^ Ojo^ -S^^^i^l^j-^l^ ^12: ^j-^^ {LIQUID 

CRYSTAL DISPLAY DEVICE HAVING OPTIMUM SPACER AND METHOD FOR FABRICATING LIQUID 
CRYSTAL DISPLAY DEVICE USING THE SAME} 

S. 2^ ^2fl :^.5llc:>lA^7> ^^i^ vfl-^oll '^^^ ^^*>^ H^l 

£ 4^ #2fl ^^^Al^^loflA-l 6B;^ol :^^*H '^^'^1 S-^l^V 

£ 5fe ^ ^1 1 ^^l-^loll ^^JS^l^^l^ ^^^1^014. 

£ 6^ ^ ^^21 ^] 1 ^Al<:^lofl o^tt ^^^S^l^^lS^ ^] 1 7l^# SAltV sgigS 

<=>]^. 

S. 7^ H 6^ A-A 

£ 8a^ ^ 1 ^s>c^ ^jj|1olA-lo| ,^2^ cflti] -2^:^^^ ^ 7^ 

£ 8b^ ^ ^'^^ J^l 1 ^^Hlofl s^^H ^2llo]A^o^ ci-^ cflw] ^.SflolA^o) 
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1020020049576 #^ 'U^}- 2003/5/10 

£ 9a^ ^ ^1 1 ^^1«^1<H1 ^1^1- ^J-Ell<^lAi ^^oil 

£ 10^ ^ "^^^ 4 1 ^^1<^1<^1 ^1]: 2 7]^^ HAltV ^^S, 

S. lla^ ^ ;*fl 2 ^^l^^l^^l 7]:^oll Hi- ^^<^1 S 

S. llc^ ^ 2 ^^lo^l^Hl Sl*>o^ Hi- ^t^^*>7l ^tb 

H^ ^igiolcf. 

£ lld^ ^ ^^^^ ^1 2 ^Ajc^lofl o:)^l.o^ 3^. ttl-nVo] 5flBl^5]o1 nflH^^i 

71- S^lt!" -£ llc^ C-C ^^S^^l^i-. 

S. lle^ ^ ^1 2 ^Alo^joil o^s].a^ pfle^^'^Hl ^ ^1 1 ^ 

H llf^ ^^5^ 2 ^^HHl ^^}^ A 1 ^^'^l :^JJll«>Ui» ^^^*> 

7] ^^s^o]A^ ^Aj-g- ^^o] ^>^^^ iAlt!- ^^Solc}.. 

£ llg^ £ llf^ T^V^H^I ^iS£ol4. 
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1020020049576 ^^^V^ 2003/5/10 

51^ ^* 

£ lli^ ^ ^'^^ ^1 2 ^^H1<H1 ^^}^ ^^7> EflolffI ^ >i5|lolA-ll. ^X\^ ^ 
£ llj^ ^ ^1 2 'M^1<^1<=H1 ^1 1 ^moll 2 7l:^ol <H^fl#5l ^ 

«J-i^oil ^tb ^-^S., ^^1. ^ 7j(cell gap)^ -B-^I^It^^^ spacer) Si 

cH-^ ^"^ (Liquid Crystal unfilled area) ^ i^flolA-loll 7><a-^<:>fl s^sH ^j^o] 

<24> ^^2^0.^, ?fl^(Liquid Crystal)^ cf^- TFT 

7l:e:(TFT substrate) ^ ^&|^Bl 7l:^(color filter substrate)^! /^\c>]d\] ^^Ittcf. 
<25> on^^ TFT 71:^ ^ ^5l«Bi7msl A>oloil ^Aj^ ^^^jofl <g^^ ^^x:]-. ^^1^ 

"^^^ 
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1020020049576 *^ 2003/5/10 

<26> TFT 71:52: ^ ^^]^B\7]%^ ^o]d\]^ cin^o] t}7] ^ ^^(cell 

gap)<^l ^^sfltl:^. ^,3^ ^ /zin<=Hl l:^*>i^ , 4 ^.3^ HJl ^-^^^^ Ji-^-tlr ^ 

TN S.= (Twist Nematic mode) ^-f^ 4.6jMn ^SS] 

<27> ^ /ffll<^l 1-311. -t 7^0)1 ^^^V^ #Hfl ^J-'^^ ^^-1, 4 ^^<=>] -2^^^ 

3EAl2fl^^ *(barrel)<^l ^^7> ^7l:E^ tb^^. o]o]X\ , ^ 7^ ifl^ofl 

^^'a-* ^^^^H. 'a-^^^l ^«^>^ 4 #5l-7>£^ ^cl-. 

<28> ol^^^ ^^^a-l- <^l-§-tt ^ j^«=Hl Ir^^ftV € ^^"=^1 ^ 

<29> rcl-el-A^, ^^"a-* ^l-§-t!: «cJ-^^ ^,1 ^^S. ^S^sr>^ <5l 

^<=H1 4 ifl^^Hl 3l-S5r>7ll ^<a^ <5fl^j# ^^S- ^efli ^fl^^ol ^ 

^^^°fl "^fl^^ ^■fl^J^>7l ^t!: ^fl^^ ^^^^S ^-g-S- ttcf. 

<30> ^e<^l^ ^l-g-tb ^-^^^ ^^V «j-^(drop filling)-^^ 

<31> 2^§> wj-Al 6n^ :g.^ ^B^^Bl7l^oll >i3J|lolA-1» ^^^^ 

^t}t}51, TFT 71^^ ^ €sl:iE-l7l:^oil ^^?rl-fe ^l-;^^ 7]^^S.^ ^S.^^ . 
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1020020049576 ^^>: 2003/5/10 

<32> o]^ ^^ hj-i^o. oj-^-i ^i^th ^^^a- ^-^^ ^o^^^^i 

til^M ^^t!: ^J-^* ^^fe^. ^^1- «o^^ ^o^'^^ <3^^^a^l3ifl^ 

<33> <:^ll. s-o^, <5nxgol ^^^^ ^o] . ojc^ 6B;g^ TFT 7^ ^ 

1^ 2^711 ^-f, ^-^^JS^l^^ll^ vfl:^6)l ^^o] ^7ll^>^ <^^(un-filled 

area)<^l ^^S^^. 91-^ ^"^^ ^ ^ S^l ^^1 ^.l-ellol^^^^^ 3.7]] 

<35> £ 1^ ^l-2:*>^, ^5l^tl7l^(10)^ <^1;<1<^1^ <5fl;^^ ^^^M ^-^^^ 

€(20)ol ^-fl^ €(20)^ ^-^<H1^ ^3llolAi(30)7V ^^^J^i^. '^^ 

€(20)^1 i-H^ofl ^^^^ ^n'>]^MSO)^ sflEi^^ iS.efl;^liH ^n<^ ^^^^^ 

<36> :£ 2^ #2fl >.2|lolAi7f ^^^^ €^ l^^<=>fl ^^^1-^ £^1 

<37> :£ 21- ^:^i^^i(40)fe €(20)^ ifl^ofl ^-^^^(50)* 
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1020020049576 #^ ^^=^1-: 2003/5/10 

<39> 5. 3* ^S^V^, (30)71- ^^^SjjL -SW^CSOo] ^'^^ 7l^(10)«^l] 

TFT 71:^(60)01 «iEl-ol TFT 7m(60)^ ^171 <^(Patm)'^l :^^]o]m30)^ 7} 

<a-«->7ii ^cf. 

<40> olnfl, £. 2<^] 5.^1^ ^^^^MAO)S.^^ ^^(50)ol sz^cf^VTll ^^S\7]\^ ^^o] 

^U30)^ ^ ^^o] ^^s\■^7] ;g-f , ^e-l^iE^ 7^(10) ^ TFT 7^(60)31 
A>oHl^ ofl^ol «.^§].7lM- ^^iTll ^rl-. 

<41> <^l§ S-o^, ^5|lolA^(30)2l ^O] ^ ^^O] 3}-^ Cfl7l^0ll 2l*H ^511 

ol^iOO)^ ^ol <a-^sl^^i *J1^ ^(20)^1 ifl^ ^^H] ^^f ^ '5!j^^(50)# 'U^ 

±^^S. j2.til#S^ °-^^(55)^ ^d^] ^ <5ll^^aAl;^j-^ll. ^^Al^lJl, 

<42> :£tlr :i5ilolAl(30)7> ui^ ^o] <a-^^ ;|-f , ^^flol (30)7> ^si^E] 71^(10)* 

7><a-^>^ 7|-<a-^(P2)c:>l ^m^lTfl 7^^ ^ ^E] 7] ^(10) ^1 S)-^^ ^S. 9X^. 
<43> £ 4^ ^Efl ofl^^S^l^j-^HlA^ ofl;^^ol ^^t\c^ oi_^ '^^ol 

<44> £ 4^ %T-2:^>^, ^-^^^o] ^^t}7]y^, ^3f|lolA-l(30)^ ^ ig^o] ^-^ ^ 

^4- , TFT 7^(60)4 €&I^El7l^(10) A>oloil ofl^^(50)ol £^ ^K^^l^l ^i-^ 

(55)^1 M€i=l-. ^-^ *^^(55)^l^i^ <3^^ (50)^1 ^>a-^J5.S. Hfll 

51^1 ^-8-^^ T^l^^eflol^ «.7].^^].cl.. 
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1020020049576 #^ ^^^V: 2003/5/10 

<45> o]^ ^4^V7l ^iBflAi^ 01X^(30)21 ^o] ^ ^^^^ ^^3r>7ll ^^t}7]^ , 

^^^l-'S Sl^l'?}:, >i3JllolA-l(30)Sl ^fl^ <53^^^^* 

<46> s. 3 5. 4o11 S.^]^ w>5q- TFT 7)^(60)^ ^7l<a-ofl ^^<^ 

ol^i(30)# 7><a-^>JL, ^3ll<^lAi(30)^ tfl7l^ ^ TFT 71^(60)21 ^Tflofl 5l^>o^ oj-^^ 

<47> TFT 71^(60)21 w>^-^^ H^^l^Ei, 51-^ 2l§>o^ 

^§1- ^al€Bi7l^ ^ TFT 71^2] A>o]o11 ^#^>7l ^^flA-lfe ^^SflojA^ . 

[^^O] ol^jl^> 71 a!l.;^l] 

<50> ^ #^2) 1 S.^^ o]9\- ^2fl ^^o\] -^-g-tb ^-2.^'^ , ^ 

ol ^] 1 S.^ o. o«^j^ Sl-^i'^l-^i °-^^2] -f^o]] o1_^ <:g 
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1020020049576 %^ '^^}- 2003/5/10 

<5i> ^ ^x^oji Til 2 oli^l- ^Efl ^^ofl ^-^^ ^^S.^, ^ ^^S^ >«fl 2 

<52> Olsq. ^ ^x^o^ 1 ^^*V7l ^^V<^ ^ 7]^, ^7.} ^ 

^1-* ^^ ^m^^. ^mn^"^] '^'^^] ^^^^ ^ei^^-i 

1 7l^, ^1 1 ^>7l ^BH^^^ ^^^^fe ^1 1 ^1 1 ^-^^-^ 
B\ 5]-g- ^1 o]^o^ 1 ^ojs ^^^^ ^] 2 2^- ^) 2 ^^^1 7H1)^ 1 

^O]^ oJ-^x^_£^ Cjo^ >iSllolAl, i5llolAi7V ^^^^ ^1 1 7]^ 

d\] ^-g- ^ 7jo^ ^^^l^W ^fl^-]^ ^^12 cf^oil ^1 1 7^3:]-^ 7]:^: 

^ 7moil ^ei^E-H-i). B>^lii:^, 2|-^ ^<g-^ 017]. ^y] ^] 2 ^^^^ 4 

2 7]^* Sf-^m ^^^^ ^iJ^jol^il- 6n^^Al;g-^ll- ;til^t!:cf. 

<53> ^ ^^^^ ^1 2 ^^^7] ^^<^ ^ ^^^^ <^^^ ^ 7^ ol>^i-o^ 

^^^ll- :±x3^1olA-lo^ 1 ^ol» AV^, >ll 1 ^ol7> 1 <a-^ofl o:)*>o^ l oj-^ 
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1020020049576 



^ ^^V: 2003/5/10 



^S^l^^Hl^i ^^<^1 ^^S^>^ ^ ^3BiloiA^6fl Sit!: ^1 1, ^1 2 



<56> 



<57> 



<58> 



£ 51- ^1(500)^ ^1 1 71^(100), r^sflol (200) . ^^^(300) 



^^12 7l:e:(400)^ S^t!:^. 



<59> 



£ 6^ ^ "^^^ ^1 1 ^Alcijloi] o^tb ^^i^l^^l^ ^1 1 7]^-^ S.^]^ 
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1020020049576 #^ '^^V: 2003/5/10 

<60> H 5 S. 6^ #S^V^. ^1 1 7l^a:(100)^ ^^7l%(110), ^^ DflH^^ 

(120), m^i^tKlSO). 1 ^^(140) ^ ^-g- €(150)^ 

<6i> ^'g7]^(110)^ 1-^ T'11SS^^(120), ^^^B\(130) ^ ^1 1 ^^(140)0] 

<62> 1^1] ^(120)^ ^ ^^^<=>] fe^ al-(Cr) afe al- 't>^^(Cr02) 1-^^ 

^^71:^(110)51 ^T^^ofl Hi ^ 2flE-l^^H ^^^^4. <^H, 1:^ I'flHSl^. 

(120)^ 7l^(110)<Hl ^7]- ^^^S. ^^^^4. 2. 5* ^S^V^a, 1-^ DflS.^^ 

(120)^ ^1 2 71^(400)^ A>ols.«.E-l «J-^lt!:i=l-. 

<63> ^ei^E-ldSO)^ ^^ nijBeJ^(120)cHl ^^V<^ ^4^^ ^ 

^p>rl. ^Vul-y^ ^^^^cf. ^5l^Bl(i30)^ 511^ ^].^ eflc 

^EK132), nil 2)-^^ ^<^1 €&l^£i(134) ^ 1:^ ^o] 

1-^ ^&|^EK136)S- ^^^^4. ^&I^EK130)51 o\]^]^ 1-^ ^BB^ 

^(120)'S-'^1 

<64> £ 51- ^S^f^. 1 ^^(140)^ ^&1^E^ (130)7)- :f-i^ 71^^(110)^ 

:^^^d\] ^-^d^c}. ^1 1 ^^(140)«^1^ ^^^<=>] '^171-^4. 

<65> S. 7^ S. 6^1 A-A ^^H^l^-. 

<66> H 6 H 7* #2:*>^, ^2ilc>l^i (200)1:^ ^1 1 7l:^(100)<Hl ^^^^ ^fl 

^^M12Q)^ «fl^s>^ ^1 1 ^^(140)21 ^^o\] ^] 1 ^ol(Hi)S ^^^^1=1-. 

Dfl. ^iJllolA-l(200)-i-^ uf^^t!: ^^^^HlS ^1 1 ^-^(210), ^1 2 ^-^(220) ^ 
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1020020049576 #^ ^^1-: 2003/5/10 

* €71^ ^^i=f. 1 ^-¥-(210)^ ^n'=>]>^^mo)^ i ^^(wo)^^ ^ 

^1 2 ^-^(220)^ ^] 1 ^-¥-(210)Sf n>^:a.^ ^t^I* 3^^^. 
<67> -^71-^ ^>^2l ^n<^]>^M200m^ ^1 1 ^<^](Hi)^ H2S 6n 

;g ^ 7^ ^cf ^Tfl ^cfls., ^1 1 ^ol(Hi)7> ^ ^^(Hz)^!*^^. ^ 

^^01^^200)1:^ # 7]^^ ^^^>7l] ^tq-. 

<68> olnfl, riifllolA^ (200)1:^ 1 ^°1(Hi)7> 4 7^(H2)^^ ^Tfl ^^^^V^ 

^1 1 7l^(100)<Hl ^^(300)0] ^ -g-BfloflA-l £ 501] 2 71:^(400)01 

^^51 nfl 4 2 7l:^(400)<>ll i:sl]<^l^K200)7f -y-^Sj^H ^1 1 fe«^l(Hi)7> ^ 

<69> olnfl, ^lJ|lolA^(200)#2l ^^^^ Z]- ^i^l 01^^(200)5] ^:?1 7)1^ ^ 

^1^5>1- ig^t!: ^^17> 9X^. 
<70> ^cf, E^-A^ 7}]^^ JlB^^f^l nfl, ^31)1 olA-1 (200)1-^ 'a-^^^ ^ ^3J)1olA^ 

(200)^ ^ 7im^<^l si^H €^^4. 

<7i> o.^, ^3|lolAl(200)#^ 130)51 7fl4^<Hl <at)l^ tfl-§-«m 7fl^S. 1-^ nil 

j^n^a2o)^ n^n^ ^i i ^^(i40)<^i ^31101^1(200)51 

^^*>7l -^l^olcf. <ac}., z|- ^51101^1(200)51 ig^o] :foil^ 

>.s|lolA^o| cf^ ^oi-^l-o^ >is|lolAlo^ 7fl^^ pf^tflS 2:^^ ^ $X^. 

<72> olnfl, >^5llolA-l (200)51 ^2lol ui-^ 40} rii2llolA^(200)7> M-?- ^ol <y-^^ 

^-f , ^3^1olA^(200)^ ;?11 1 7m(100)«^l ^5l«l- 7}^}7]] ^iq-. oHl Oj-el. ;^1 1 7I 
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1020020049576 #^ ^^V: 2003/5/10 

^(100)^ ^1 1 ^^(140)^ s}-^, °flHS4^(120) 711^ ^ ^3llolA-l(200) ^}^-^ 

£. 5<^1 H^l^ ;tfl 1 71:^(100) ^^12 71^(400) A>ol<Hl^ «^^(300)ol ^K^^l^l 
<^^(un-filled area)ol ^v^5€ ^ 5^4. "^^^^ "^^^i* <=>]-%-^ 

<74> §VAI Wl-Sf ly-o] >:3)lolA-1 (200)31 •g-^^*^! ^Tiq- ^1 

^^•^l M:^^] ^ ^^^S :i5|lolA-l(200)Sl pfl-f >0^^>J1 ;a^3r> 

711 JIS^Slolol: *1-Cl-. 

<75> O]^}^ ^^l^]o]X\$:\ ^3^^ ^#^>^ ^^*l-7ls tlrcf. 

<76> >i3f|lolAi(200)^ ^^B] Al^Sllol^cHl o^s^l-C^ ^#Sl^C-ll, :r^i5llolA-1o^ 

<77> ^^aHIs. wlin 511^^ 1701^1 SXGA «fl-a-:£» ^^^SAljifl^olcf, v]m 

sll^^ 88 >264;ffli^ ^el^Bl ^^(^sl^E] ^^2f ^a^^ t^S^ -^^})^ 
tiliE 3ll^oil>^i^ 1:?^ nllH^^^ 12~32i:fflioH, alJH 3fl^<^lA-i^ 12 711^1 ^2.]^ 

B\ 1 711^1 ^3f|lolA^7> ^Aj^Cl-. yliU sfl^ollAi 12 711^ ^ei^Ei 1 7ll5. ^ ^ 
^3llolA-lo:| 500;/m2olJi, ^sllolA-lo^ 25/imoH -^71^ ^^-ir 

olnfl. alii 5£|1^<H1A^^ :i5llolA^^ Ej-A^ Tfl^^ 487 N/niiif<:>lcl-. 

<78> Ol^l- A>oj:^ H]j£ Sfl^o^lA^ 1 7fl ^ ^^0]^^^ ^^^^1-71 ^ 

«fl>H^ 12 71151 ^Sl:SE-l xg- I7fl7]- ^Aj^ ^i3lll o] A-^ o;] 500iM'^2* ^^l^^l^ 7ll 
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1020020049576 #^ 'U^l- 2003/5/10 

^91 12S. M-¥^ ^^S. ^ ^l.6m^ ^JH^l^. *^H, 41.6itmi2 ^ 1 7flsl ^ei^E^ ^ 1 

<79> Olsq- tiliU Sfl^o] ApJ:o11 oj^|.cx^ til iH 211^214 e ^^^^l5fl^<^l i 

5|lolA-1o^ ig^ >^ o^^Cl-. 

<8o> c^l^ s-o^^ 4001^] xGA ^^a^l2fl^(ol5V, -^^ Sfl^ole]-. ^ 

[^tj--bl 1] A=ax Bx C 

<82> T3liB. S||Tfl ^Sj^El 

51, n ^ ^^olu^, cfe n7fl2^ ^&l^Ei ^^^^ 

^ ^olcf. olufl, i5llo-|A-lo^ ^A^;^]^^ 487 N/mnf ojcf. 

<83> o]nfl, <^n^ l>c]]^-] B ^ "a^t!: ^^feCf. '^ll- l-'H B 7} ^7}^ 

^ 2}-C.>^]ii|, B 7} ^^5)^ C7> ^7>^Cl-. 
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1020020049576 %^ "^^1-: 2003/5/10 

<86> oln|], :^]^ a7f 1 M.^ ^o>^^ ^iSflolA-^o^ r^^o] 

<87> 6\]^ ^o]^ 40 3.7m sfl^o)l>^i ^^^^^ 227 >e81fm^] 

88X 264 

JL, B]M ^H-i^B] 1^^^ 88>264^ c>l5J^ ^In^ 340^ 227x681 olc^-. 0]^. 

<88> <^t)-^ 1>S1 1:^ Di]H^i«^l ^^^^ n 7flSl ^el^B^pVi:)- ^^^^ 1 7fl^ ^ 

sflolA^o^ ^^<^1^-. d:^no]A]7} 7}^ ^ 30~45^an^ ^ 

<9o> o]s>\. 4^^^ 7]^, <^n^ l>o\]^^ 7^l^ a, b ^ C7} ^^si^, ^h^^^i 

A-lo^ 1 711^ ^^]%^] ^ 1 ^^^^^ ±.no]X]^ c}^ AV^^ ^ ojc]-. 

<9i> o^]^ -i-ig, 40<a^]» ^1^ a7> O.I50IJ7, n 711'^ 

J_ J_ 
^^ol 800Afln2<:>lJL, n 7]{^ ^^^^1^ ^^HoIa-^o^ 7fl^7> 3 ^ ;| o.^ 0.15>g00X3 ofl 2]^} 

^ 40iMi2 ^£7]- ^1^. ^, 40^1^1 3|l^<illA-1o^ c}.^ Tg^^ 40/fln2oltq-. ojii)- 
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yj-'^o.s. 1501^1, 17<^1^1, 20^^1, 40'y^l, 60«?1^1 -i-<^l^i^ ^e-l^Ei ^ ^^ Dfl 

<^1^ Si:^i ^^t!- w]-^ ^^1 -^^o] ^^^^Wuf ^1 1 7]^^ sj-^^ -X o;^ 

<96> JE 8a^ ^ ^1 1 ^^1<^1<^1 ^*}<^ :i3flolA^o:| cfltt] ofl;;go| ^ 7^ 

<97> £ 8a^ ^sfl^l- ^S^V^, >i3?llol>|o^ ,^^o] OjMn2<HlAi ^7\^c;\] xxJ^s]- 
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cfl € 7,1^ 4.75^ffll ol-^Vo] £1^4. o]^ ^1 1 <a-^ofl o^^V^ oj-^^ >i5ilolAl 

71- S.^3\- 'U^m^] ^. 76/fln2 oj^^o] 

oi-:g cg^o] ^^fl^VTfl cg^^ £ 8asl neflS 91^^ 

^^4. ^sjuf, ^^IS ^^sflolA-^o^ c^.^ ^2^0] u-):^ 3|-o> 0/ffli2o)l ^ 

^4-. ^1 1 y]^^ 4 1 ^^1 # ^ ^4. 

<ioi> :£ 8b^ ^ 1 €^H1<^1 ^^V'^ iifllolA-lo^ ^^ cflw] >iS|lolA^o^ 

<102> £ 8bSl ^2:^1-^, i5llo]A-1aj ^^o] 0/mi2ol] 7l-^7]-^4^^ ^^ll^^lA-^ 

<i03> z)- ^3i|lolAln>c|. o^^^ t^-s^l^ :^1t^7V 487 N/mrf^ r^^aflolA-lsl 

15% ^£7> 17]:^^ :ihJf|]olA-11- 71:^1 91^^ ^o]^. 

<104> olafl, ^2llolA-^o^ ^^l-^l 15%^^ <a^Al<:^l^ lOOj^^ 1 ^'^ll" ^ 

Bflo]A^7> 85/fln 57>^1 "a-^^^ ^, "a-^^ ifiJ^Hol^i^ ^1 1 ^ol^ 85%<i1c1-. 
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<105> o]9\. ol o.^ ^iJllolAi^ 15% o]t}7} S\ ^ o] cf^ 

HEflHofl^i l^o.^ 32im^ ^i£<^14. ^, i5l]olA^o^ ig^ol 32/fln2 o]^7} ^ 

<106> ol<q. ^^^^ 1 71:^ :i3£llolAi7> =^ $X 

^ 32m^, 91-^ '^^<^1 ^ 76;c/m2 oj^^vo. ^^^^^v ^^^o] ^^e>i:f. ^, >i 

sllolA-lo] c].^^^, 32m^^'^^ <76jcfln2 bJ-a^ 487 N/iiiiif)olrf. 

<107> n&IM-. :di5|)olA-lo] ^^^o^ ^^^^ ^l^<Hl 5l*><^ 

<109> s. 9a^ liHAS-l- ^S^l-ia, ^ln^7> 487N/iniif<:'fl>«>i 243 . 5N/iimf ^S. ^6>^ 

<y-^ <^^ol ^^5^1-^1 ^i?l]olA^^ ^-^l 76/^2^4 ^ i00//ni2 ojv^V 

120/^2 ^S^^l-^l ^71-^1:1-. BE^, 1 7^ :^i3J|1o1a1 o:| ^^o] ^Ajsr].^! 

^IjolA^o] c].^ ^^ofl cfltV ^3i)lolAlSl «^^^l-ol 15% ol^>oi ig^io^ 66j:fln2 

•^l^^^l^. ^. rf^^n^l^i^ 66/mi2^c}.o^ <120i:ffli2ol^H^. . 

^ 243.5 N/iiiBf)olc|-. 

<iii> JE 9bo^ :i2flSl- Ej-A^ 487N/miif<^l-^i 974N/miif-^S ^<=>M^^, 
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tV "a-^lr^l 15% <=']^}91 18;zra2ol4. >:511o1a-1o^ 

^, 18^fln2^^^ ^4QfmH ^, ;^]^^ 974 N/inDf)oli:f. 

<ii2> o]9\- ^4011 rc}-=^. :^1^7> ^-f ^1^51 Hl^^ ^ 

<114> o]t4), <^^^ 2><^lA-1 Hi 51 487N/nfflfolt:f. 

<115> <^^^i 2><>\]M ft^^ ^It^I- 243.5N/iiiiif^S.-^Ei 974N/ninf7>^l ^Sj-A]?]^ >h 

^ll^^l^i^ 18jMm2oflAi ^cfl ^1= 120jcffli2 ^^£7> ^4. 

<116> £ 7^ ^^S-f^, §i-Ai ^'^^ «H1 >;3flolA-1Sl ^^6)1 

1-^ cllH^i(120)<=Hl tfl^^}^ >^fl 1 ^^(140)^ -a-^<:Hlfe ^ ^1 1 ^<^H1 

^5>o^ ^JiflojA^ (200)71- ^^^^tf. 
<117> oli^, i3|l<^lA^(200)^ ;^1 1 71:^(100)21 1 7fl2l ^Bl^E-lClSO)^ tfl-g-srH 1 7ll2l 

^3JlloiA^7> ^^^^ ^ ^4. ^^-H, i4<='1^i2l cl-^ ^^<^14. 

<ii8> olsl- >;5il 01^-1(200)^ >^1 1 7l:Q:(100)«^] ^^^^ n /fl^l ^el^tE-j (130) ^fcf 1 

7l]^z! ^A^^ ^ ^cf. olnfl, n 7fl^ ^al^El(130)i^>i=l- 1 ^3)1 01^1(200)21 • 

^^<^1 n Hfll- ^^^^ ^cf. 

<119> ofl^ ^01^ €si€El(130)2l 7ll^ofl cfl-g-^V^ 7ll==^S. >i3JllolAl^ ^^^^].^^ ofl ^ 

5i\]o]A-]s] ijl^l^ Ael-Ji *>^^ nfl, n 7fl2l m^MB\(130M^ 1 711''^ ^511 

<^l'H(200)-i-^ A >6 till 21 
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<i20> ^^(300)^ :iino]A^(200)^ ^^<^1 eTl^H ^^]<=>]^M200)7} ^^^^ 

1 7i^(ioo)oil ^d^^^] ^o\] ^^}^ s. yofl ^-g- € ^,3(H2)^M 

<121> s. 10^ ^ ^'^Sl 1 ^Al<^loil S]^ ^1 2 71:^:^ ^^i^^l^-. 

<122> £ 10^ 2 7)^(400)^ cf^l 71:^(410), B^^l^^i (^l^^l ) ^ 

^1 2 ^^-(420)* 

<123> 7l:a:(410)^ ^^Al<:^lS ^^*>^. ^1 2 ^^(420)^ ^1 1 7l^(100)<Hl ^^J^ € 

2-^^t^Kl30)2l- i^V^iJL, 2\ 2 ^^(420)011^ B.^^]^^7} -^l^S^cl-. 

<124> 2 7l^(400)<^l ^1 2 ^^(420)^ 1 71^(100)^ €s1€e1(130)^ ^ 

e^ci ^2j-£|c>l ^:=aiAl^^l(500)7> ;HlS€i=]-. 

<125> <^Alc^l 2> 

• <126> ^ ^T^oj 2 ^Al<^lollA-l^ on;.^^Al;<j-^]l- P^j^s:]-^ o] 7flA]£]<:H o^Cf. 

<127> :^ 2 ^AlQ^jo^] o^^><i| :£ 5011 i^l^ "^nxgiA]:^^!^ ;^lS^>7l ^^A^^ :ii5llolA^ 

(200)^ 1 ^ol(Hi) ^ ^2^^ -a-**]-^ ^^1, (200)^1 cl-^ ^ 

^^^11 ^^l(Hi)cflS 1 71:&(100)<H1 -hiHo] a-1 (200)» %^^^}^ ^Tfl . ^1 1 7]:^ 
(100)^] ^Jj^(300)^ ^^1, ^] 1 7l:a-(100)<^l ^1 2 71^(400)* 

<128> ^^i, i2)]olA-1(200)^ ^1 1 ^<>l(Hi)^ <5fl:^ (300)^5. rl>iS.5|iol^ 

*>7l ^tt ^-§- 7^(H2) ^^^€4. :^^1^1^i(200)^ 
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1^^^ ^1 1 ^ol(Hi)* ^^sIlolAi (200)71- ^] 1 <a-^o11 ^^5]^ ^^(300) 

<129> olnfl, ^SIlolA-l (200)^1 1^^"^ 1 7115] ^&|^eK130)«^1 171]^ i5ilolA-l7> 

^^^Sl$i^ nflfil ^2^014. i5Jl|olAl(200)7> n 7flSl ^B] ^B] (130)t^M 1 711''^! 

^S-f , ^s|l 01^^(200)^ ^^^^1 n afll- o.^ ^^j€i=f. 

<130> o]s>\- ^no]^M200)$] ^1 1 ^<^l(Hi) ^ ^#*V^ 

^1 1 ^^l^l^l^i '^^fl^VTfl H> ZL ^j^^l-7lS. 

<131> ^5ilolA-l(200)^ ^1 1 ^o](Hi) ^ ^2^ol A>#^ ^<>il^ ;^1 1 71:^(100)^ 

^1S*>^ ^7^l7> ^«5^cl-. 
<i32> :£ 11a ^Ji\^] s. llj^ ^ ^1 2 ^^HHl sl^H ^1 1 71^0:^ ;^lSs|-fe 

<^1 £^1^ ^^£<:>ltl-. 

<133> £ lla^ ^ ^x^o^ ;5fl 2 ^/"HHl ^afl 7l^oll 3# ^^^Vo] ^^^^ £ 

<134> £ Hal- #2:*>^, 71^(110)^ -a^^*:*!!^ ^^^"^1 3# ^1-^(125)<^1 

^^^€4. al- ^1-^(125)^ 7l^J- :^i5llH.^^ ^^ofl o^s]-Q^ 

4. 

<135> £ llb^ ^ ^12 ^^HH 3.^ ^^<=^] 3iflE-l^^ iSell^l^B ^ 
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<136> s. lib* ^^^l-i^, 5.S.ell^liH ^^^^ ^'•^•(125)^ ^^^fl SE^ 

^•^ -i-si «}-^o.^ ^l^^H^-l, ^;^> ^^1-^ 4^ °>i:a 

(127)7> 7]^(llO)^] ^cf. 

<137> £ llc^ ^ ^^21 2 ^Ajc^lofl o^^H ^^^^}7] ^tb 

<138> £ iicl- #S^>iS, ^1-^3.(127)^ ^^tb 71^(128), 71^(128)^1 

^7]- ^^jos. ^^^S\o] %ol ^i-sj-^H ^*>^ al- 3i|l^(129) ^ %<5l ^3il.*>^ 7ll 
^^(129a)S. 

<139> o]S!l- ^Aj^ ^.v^ 5(1^ p>^a(127)^ 4i--¥-<=Hl^i 7l^(110)^^S^ ^o] 

M^rf. olnfl, 211^ ol-ia(127)<^l a^ 3fl^(125)^S 3# sfl 

€(129)oll s1b:H ^V^5l:il. 7ll^-^(129a)S. 7fl^-^(129a)# f-^><^ 5LSB11 

<140> 7ll^^(129a)l- S.^^ iS^l^^l^^H ^^^1-^ ^^ofl 

>5ll7l£]jl, H# 2fl^(129)«^l ^*><^ H^^>^1 iSellxl>iH 

^^^oll o^^|.c^ ^ITISI^I ^Jl U-oV ^711 €4. 
<141> lld^ ^ ^1 2 ^Alo^H] ojsl-o^ «VbVo1 3|)E^^£lol ^flHSJ^ 

71- :£Alt!: £ llc^l C-C ^^JEolcf. 

<i42> :£ iidl- %V3.gr>c5^ as. «i-D]-(x25)f^ sflBi^^ iS.ell^l^B ^*><^ 
*^>fe Sfe ^^^^ -i-^H 5)0^ ^^1- 
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-i- °11H^^(120)7> ^^^^4. ^]^, nl)E^i(120)Sl ^^oil ^^^^ ^ 

<^ i£efl;^liH ofl^i (ashing) ^^}^ ^I^H^cf. 

<143> S. llefe ^ 4 2 ^Alc^lofl o^^>c^ M.^ v]\^^^o\] :gEi ^ ^ 1 ^ 

<144> s. lle« #^3^1-^, ^;^> 1-^ DllB^^(120)^ tfl-^ '^^(121)'^1^ 

ll&l^£-l(130)7> ^^^€4. ^eKISO)^ ^e^^&|(i32), ^&1^b)(134) 

^ ^e^^E-l (136)5- ^^^5]^. 2^1^ ^sl^EKl32). ^el^E^m) 

<145> :f-T^ 7l:ar(110)ol] 1-3^ Dl)El3^(l20) ^ 1 ( 130)7> ^^^^ ^l-EfloflAi ^E^^ 

(130)^1 4 1 ^^(140)ol 4 1 ^^(140)^ 91^ 

(Indium Tin Oxide) <5>^ ^s|-^(Indium Zinc Oxide) 7]^ 

<146> H llf^ ^ ^^^1 >ll 2 ^A1<^1611 1 ^^^6\] ±,S^]o]A]% ^^^S> 

71 ^5|lolA-l ^>^^-g- yVn^o] ^^^^ HAltb ^:^£olt:l-. 

<147> £ iifl- ^4 1 ^^(110)^ '^i-^'^l^ <^^^1<^1S 487 N/fflnf^ 

^^flol^i ^A^^ «i-D^(2io)ol ^^^^4. 

oli4|, isflolA-l ^>^^-g- «]-el-(2l0)^ St^i 4 1 feol(Hi)S ^^^€4. *='l°fl, ^^l] 

<^1^i ^^J-§- ^^^(210)^ ^4 ^^*H >ll7l7> 7>^t!- ^^^^ 

<148> ^] 1 ^^(140)2] ^Vigofl >;3J|lolAi ^A^-g. a1-^l-(210)ol ^^^^ ^^Bfl*:-!!-^^ ^311101^^ 

^A^-g- H]-n^-(210)^ >a-'S<^l^ 5111^ Pl-:i3(220)7l- 
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<149> s. llg^ iE llf^ 3fl€ ^}^3.S] ^^S.<^]t^. 

<150> s. llgl- ^2it}^, o>>;3.(220)<^l^ ^i^i i3llolA-l(220)^ 'S^ 

3)- ^^H^ :^5ilolA-1 ^A^^ 3|l^(225)ol 

<151> Bfl^ ^>>>iH(220)S.-^Bl i^flolA-l ^>^^-§- «^B^(210)A5.^ ^o] ^iiF|lolA-l 

7} ^l^^V i3illolA^ ^A^-g- «)-n^(210)Sl -^-^^ 

<152> JE llh^ ^ ^1 2 ^^1<^H1 Sl*><^ i3|lolAi7> ^1 1 7143:01] ^;^Jol 

^^1- S-^ltl: ^^^-£olt:f. 

<153> £ iihl- #2:^>i^, 200^ :ii5)lolA^olx:f. o] trfl , ijjflolA-]^ £ Hi oil £ 

^1^ ^^7> Bflolsil ^l£^ ^A^^ ^ o;[t:].. ^] 1 71:^(100)^1 i3iilolA-l(200) 

7> ^^i^ ^Eflo^lA^ ^1 1 7m(100)<^l^ i:l^^A-l(3io)ofl o^^>ol ^-fl^(300)<^l 

<154> £ llj^ ^ 1^1^ o) 2 ^^Hloll o:)^l.o^ ^1 1 7l^o11 ;^1 2 7l^ol O^^A^eI ^ 

jEAit!- ^^a^oici-. 

<155> s. 11 j# #S^1-^, ^^(300)ol ^1 1 7l:&(100)«^l SL^ ^11^^^ ^^^l^i ^1 1 7] 

^(100)<H1^ :^€^1^B-1, All 2 ^^(410)^1 ^] 2 71:^(400)0] <>|^^l:el € 

1=1-. ^1 2 7m(400)^ All 1 "y-^l: ^1 1 7l:^(100)<^l ^4<^l-^i (200)oll 7l-sl-<:>^ All 

1 7l^(100)<^l ^^^^ ^5^)]olA^(200)7> ^-g- ofl;^ ^ 7^(H2)^'>^1 ^11^^^ ^^(300)fi1 
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(^^^ Ml 

ojA-^o^ S^^^ ^ $1^ Jl4# ^^Cf. 

<157> oj-A^ ^x^^ ^ ^Tgo^ ^^<^l^i^ ^ «>^^t!- ^^1<^1€- 
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11 

H^^<^1 ^^^^ vfl^ ^^^^ ^e=l^E-1 ^ 7]^^ ^^^<^] 

^-gol <?l7]-£l£^ ^^^^ 1 1 7]s^; 

^7] ^11^^^ ^7] ^^ x>)]H^i^ ^^^'^] ^1 1 ^>7l ^] 1 

<Hi 7Hfl^ 1 <a-^oii ^«fl ^^71 4 1 ^oi7f 1 <a-^i- o]^i-s <?^^s^o^ >^7i ^i-g- 

'^^^ ^ ^^^^4 2 ^ois. <a-^£]:£^ 31-71 ^tl- 

^7l rfi5llolA-l7> ^^j^ >a-7l 1 7l:^oll -^7] ^ -g- «^-«^ 4 7^2] ^o]?;}^] ^^^] 

^7l ^1 2 ^^<^1 ^7] 4 1 ^0-^^ 7>^>^ 7m ^ ^7] 7^0)1 .^71 ^el^B]!- 
321- p>^:e.Pl, ^<a-^ '?l7l- w>7l 2 ^^1:^ ^1 2 71:^^ 

i^^^^ 21 

1 *cJ-<^l ^'H^i, ^71 la:^ ig^^ ^1-71 ^^ ^1^, n 7BS1 ^e^^El 

i^V^-^'^^S riiJiflolAlo^ 1^2^, n 7llfil ^^l^Bl n>cf >iallolA-lo^ ^£01 ^ o. 

31 

^1 2 ^<>fl Sl'H^i. ^71 ^&|^E-lfil ;^1^^ HS^ oj] o^^rfo^ 
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<^]M 7]^ ^7] ^si^e-i 

7] 1-^ ^mn^^s;] ^■ o]t}9i ^^^^ "A^s.^]^^^]. 

51 

l^^^ll- 61 
71 

4<^l^i7l- >S-7l 1 7]^<^] 7>em ^7l 1 7]%$] ol«>0] S. 

I^i^^c]- 81 

^1 1 9X<=^^^, ^7l ei-g- ^ 4.45~4.75iM<?I ^^^S. t}^ ^ 
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I^^^J- 91 

^] 1 *M 9X'=>]^^, ^7] sl-g- ^ ^^Sr 4.45 ~4.75xffliolJl, ^7] ^] I <a-^^ 

cfl7l<a-olJL, ^7] ^no]X]o:{ :^]^^ 974 N/mnf ~ 243.5 N/mnf ^ «fl . ^7] c]- 

18- 120)^2 ^V'^l'y ^^-^S- 
101 

^1 1 %H] Si'H^i. ^71 ^3i)ioiA-io^ <a-^l:^ 15% ol^H:n.. ^^fl i ^o] tflti] 2 
^o]^ 85% <>1^<^1 ^^-^S. *m ^^S^l^^l. 

111 

ol7> 1 a)^>c^ ^1 1 <a-^l: ol^>^ '>^^s\o] ^7] ^-fl:^ 4 ^^^^ 

;«fl 2 ^olS. "a-^s)^ ^5ilolA^o^ ^a^^ -a-**]-^ ^711; 

S\S.^ ^1 1 ^ ^71 1 ^o] ^ ^7l ^^ofl ^^}<^ ^7] 

^71 1 7]%c>\] ^^7] §1-g- ^ ^^9] ^o]77}^] ^flo.^ cfTil; 

7W] -^7] <$17V 11-71 ^tv ^1 2 €^1-<^1 



40-30 



1020020049576 #^ '^^l-: 2003/5/10 

^71 >i3llolA-l7l- ^7] ^] 1 <a-^oil 2l*H ^-S- ^-^^ 4 

l^^^J- 121 

^1 11 9X<^^^, ^^]^]^^^ ^^1<^l^i si-g- on 

4 ^,3^ 4.45~4.75/iin<^lJI, ^>7l /Hi 1 "y-^^ cfl7l<a-olJi, ^l-7l ^isflolAlo^ ^) 
^7> 243.5 N/mnf ~ 974 N/mf ^ afl. ^7] 18~120Afln2^ 

I^^^J- 13] 
I^^^*^ 14] 

11 ^^Ai, >^>7l ^-fl^^ ^11^^ ^Tfl'^l^l ^1-71 ^71 l 7]^^ 

'S--¥-<^l^i ^7] y^] 1 71:^6.3. ^o] ^H^^l^ ^^1-2.3. *m "s^^i^^l^^l^ 
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